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WHEEL COMPONENT WITH CAVITY FOR MOUNTING A HOUSING FOR 
MEASUREMENT APPARATUS 

ABSTRACT OF THE DISCLOSURE 

A wheel component and a method for installing a measurement circuit in a 
wheel component are disclosed. The wheel component has a surface and a 
sunken cavity extending below the surface in the wheel component, for holding 
an insertable housing. The housing may hold an electronic circuit operable to 
measure a physical property and transmit a measured value to a receiver. The 
method for installing includes receiving a housing containing the measurement 
circuit into a sunken cavity in a surface of the wheel component and securing 
the housing in the sunken cavity. 
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WHEEL COMPONENT WITH CAVITY FOR MOUNTING A HOUSING FOR 
MEASUREMENT APPARATUS 

5 FIELD OF THE INVENTION 

The present invention relates to a wheel component having a cavity for 
mounting a housing for measurement apparatus. 

BACKGROUND OF THE INVENTION 

io The pressure and temperature of tubeless tires may be remotely monitored 
using a radio transmitter within the tire to send signals to a remote display 
mounted in the interior of a vehicle. The sensing device and the electronic 
circuitry which includes the transmitter and an antenna are generally contained 
in a sealed housing to protect the components from physical damage and from 

15 contamination such as may occur due to tire mounting lubricants, residual 
chemicals from tire manufacturing, moist and/or dirty air from air filtering bars, 
run flat tire lubricants, tire sealants and the like. 

At the present time, wireless radio frequency tire monitor sensors may be 
2 0 packaged in plastic housings and attached to the inside or outside of tubeless 
tire wheels, generally with a large metal hose clamp-like straps around the 
center of the rim well, inside the tire. A disadvantage of such an installation is 
that the sensor may be damaged during tire installations and service 
procedures. 

25 

Alternatively, a tire monitor may be attached to the valve stem of a tire, either 
inside or outside the wheel. However, valve stem transmitters add mass to the 
valve stem itself, increasing forces on the valve stem assembly, and in some 
cases jeopardizing the effectiveness of the stem to wheel rim pneumatic 
30 sealing. Furthermore, externally mounted valve stem monitors are potentially 
subjected to road hazards and vandalism. 
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Thus, there is a need for an apparatus and method for protecting a tire monitor 
or other sensing device from physical damage. 

SUMMARY OF THE INVENTION 

5 The present invention addresses the above need by providing a wheel 
component with a cavity for mounting a housing containing a measurement 
apparatus. The measurement apparatus is protected from physical damage 
during tire installation or other servicing procedures. Since the measurement 
apparatus is not attached to a valve stem of a tire, the integrity of the valve 
10 stem assembly and pneumatic sealing is not compromised. Also, since the 
measurement apparatus is not mounted externally to the tire, it is protected 
from road hazards and other external sources of physical damage. 

In accordance with one aspect of the invention, there is provided a wheel 
15 component having a sunken cavity in an interior circumferential surface of the 
wheel component, such component may include the wheel rim or spoke for 
example, or any other part of the wheel system under pressure. The cavity 
extends below the interior circumferential surface and is operable to hold an 
insertable housing. The housing may hold a combined sensing device and 
20 transmitter for monitoring and transmitting a physical property such as tire 
operating conditions which may include inflation pressure, temperature, for 
example. 

Preferably, the wheel component further includes a lock for locking the housing 
25 in the sunken cavity. The lock may include a groove in the sunken cavity for 
engaging a tab on the housing, making the system fastenerless. The lock may 
be of a snap-on type facilitating automatic assembly of the housing containing 
• the sensing device and transmitter to the wheel component. 

30 Preferably, the housing has a shape complementary to that of the sunken 
cavity and the wheel component has a recessed shoulder extending about a 
periphery of the sunken cavity for contacting a lip extending about the housing. 
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Ideally, the lip is positioned on the housing such that a top surface of a top 
portion of the housing is flush with or below the surface of the wheel 
component, when the lip is in contact with the recessed shoulder, to avoid 
interference during tire mounting and removal. 

5 

Preferably, the top surface of the housing is permeable to electromagnetic 
radiation and the housing is operable to hold an electronic circuit operable to 
transmit electromagnetic radiation through the housing for reception by a 
receiver located remotely from the wheel component. The electronic circuit 
10 may be used to measure a physical property to produce a measured value and 
transmit the measured value to the receiver. 

in accordance with another aspect of the invention, there is provided a method 
for installing a measurement circuit in a wheel component The method 

15 includes receiving a housing containing the measurement circuit into a sunken 
cavity in a surface of the wheel component and securing the housing in the 
sunken cavity. Preferably, the method includes locking the housing in the 
sunken cavity by engaging a tab on the housing with a groove in the sunken 
cavity. Receiving the housing in the sunken cavity may be achieved by 

20 contacting a lip extending from the housing on a recessed shoulder in the 
wheel component adjacent the sunken cavity, such that a top surface of a top 
portion of the housing is flush with or below the surface of the wheel 
component. 

25 Further aspects of the present invention will be apparent to one of ordinary skill 
in the art upon reviewing the specific embodiments described in the following 
detailed description and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 In drawings which illustrate embodiments of the present invention, 


CA 02278252 1999-07-21 
-4- 

is a side view showing a wheel rim for a tubeless tire with a 
sunken cavity according to one embodiment of the present 
invention; 

is a sectional view showing the wheel rim of Figure 1 at line 2-2; 

is a detailed sectional view showing the sunken cavity of Figure 2; 

is a cross sectional view of a wheel rim having a side component 
in which a sunken cavity is provided; 

is a cross sectional view of a wheel rim showing a sunken cavity 
in a spoke portion thereof; and 

is a cross sectional view of a wheel rim having a sunken cavity 
therein. 

DETAILED DESCRIPTION 

Referring to Figure 1, an apparatus according to a first embodiment of the 
20 invention is shown generally at 9. The apparatus includes a wheel component, 
which in this embodiment is a wheel rim shown generally at 10 having a 
protected interior circumferential surface 12, which is interior to a tire (not 
shown) mounted thereon. Alternatively, the wheel component may be a wheel 
spoke, or any other part of the wheel. 

25 

A sunken cavity 14 is formed in the wheel component to extend below the 
surface 12 for holding a plastic insertable housing shown generally at 16 
therein. It is preferable that the sunken cavity is formed in a component of the 
wheel which is protected, which is generally that part of the wheel which is 
30 underpressure. 


Figure 1 

5 Figure 2 
Figure 3 
Figure 4 

10 

Figure 5 
15 Figure 6 
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Referring to Figure 2, in this embodiment the sunken cavity 14 extends radially 
into the wheel rim. 

Referring to Figure 3, the sunken cavity has first and second sidewalls 18 and 
5 20 and a bottom portion 22 which define a cavity having a square rectangular 
shape in cross-section. The first and second sidewalls 18 and 20 are formed 
with first and second angled grooves 23 and 24 respectively, which project into 
the wheel rim 10 and away from the bottom portion 22- The first and second 
sidewalls 18 and 20 are terminated in a recessed shoulder portion 26 which 
10 extends about the periphery of the sunken cavity 14. 

The insertable housing 16 is formed of plastic material, permeable to 
electromagnetic radiation. The housing has first and second sidewalls 30 and 
32, a bottom portion 34 and a top portion 36 which are secured together in 

15 such a manner that air and water cannot enter an interior portion 38 of the 
housing and such that they define a shape complementary to the shape of the 
sunken cavity. The interior portion of the housing is used to hold an electronic 
circuit 40 mounted on a circuit board 41, which is secured in the housing by 
epoxy or other suitable means for rigidly securing the circuit board to the 

20 housing 16. The electronic circuit may include tire property sensing circuitry, for 
example. 

The first and second sidewalls 30 and 32 of the housing have respective first 
and second tabs 42 and 44 which project upwardly and outwardly and which 
25 are operable to be received and engaged in respective first and second angled 
grooves 23 and 24 to act as a lock for locking the housing 16 in the sunken 
cavity 14. 

The top portion 36 of the housing 16 extends slightly beyond the first and 
3 0 second sidewalls 30 and 32 by approximately the same distance as the 
projecting tabs 42 and 44, such that a lip 46 is formed to extend about the 
perimeter of the housing 16. The lip 46 is received in the recessed shoulder 
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portion 26 when the housing 16 is received in the sunken cavity 14, such that a 
top surface 48 of the top portion 36 is flush with the adjacent surface 12, seen 
best in Figure 2. Thus, the top portion 36 is slightly convexly curved to follow 
the curvature of the interior circumferential surface 12. 

5 

Alternatively, the recessed shoulder may be more deeply recessed into the 
wheel rim than shown, such that the top surface 48 is below (i.e., radially 
inward from) the surface 12 shown in Figure 1 of the wheel rim. In any event, it 
is desirable to have the top surface 48 either flush with the surface 12 or 
10 sunken below the surface 12, to avoid damage to the housing during 
maintenance of a tire mounted on the wheel rim 10. 

The electronic circuit 40 is operable to measure a physical property of a tire 
mounted to the wheel rim, the property being pressure or temperature or both, 
15 for example. The electronic circuit produces a measured value and includes a 
transmitter for producing an electromagnetic signal which is radiated through 
the top portion 36 and through a tire mounted to the wheel rim, for reception by 
a remote receiver such as may be located in a cab of a vehicle on which the 
wheel rim is mounted. 

20 

Referring to Figure 4, an apparatus according to a second embodiment of the 
invention is shown generally at 50. The apparatus includes a wheel rim shown 
generally at 52 having a protected interior surface 54 extending between an 
inner web 56 and a tire seat portion 58 of the wheel rim 52. In this 
25 embodiment, the wheel rim 52 has a relatively large mass 60 extending 
between the web 56 and the tire seat portion 58, in which a sunken cavity 62, 
similar to that shown in Figure 3, is formed. 

Referring to Figure 5, an apparatus according to a third embodiment of the 
30 invention is shown generally at 70 and includes a wheel rim 72 having a spoke 
portion 74 and a tire seat portion 76. The wheel spoke portion 74 has a 
relatively large mass portion 78 in which a sunken cavity 80 similar to that 
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shown in Figure 3 is formed to receive the insertable housing 16 shown in 
Figure 3. 

Referring to Figure 6, an apparatus according to a fourth embodiment of the 
5 invention is shown generally at 90 and includes a wheel rim 92 having a web 
portion 94 and a tire seat portion 96 disposed approximately in the same plane. 
The wheel rim has a relatively large mass portion 98 extending between the 
web portion 94 and the tire seat portion 96 in which a sunken cavity 100 similar 
to that shown in Figure 3 is formed to receive the insertable housing 16 shown 
10 in Figure 3. This embodiment is suitable for use with the PAX(TM) wheel/tire 
system by the Michelin Tire Corporation. 

By forming a wheel component with a sunken cavity as described, electronic 
circuits for measuring and transmitting tire property signals can be installed in a 

15 plastic housing of the type described, at a remote location and the plastic 
housing may simply be received in the sunken cavity which may be located 
anywhere in the surface of the wheel component. In the embodiment shown in 
Figure 1, the housing is secured to the sunken cavity by the cooperation 
between the first and second angled grooves 23 and 24 and the first and 

20 second tabs 42 and 44 respectively. The cooperation between the angled 
grooves and tabs thus performs the function of locking the housing in the 
sunken cavity. 

It will be appreciated that the housing 16, instead of containing an electronic 
25 circuit operable to measure tire pressure or temperature, may alternatively 
contain a sensor operable to measure any desired physical property, such as 
centrifugal force for use in calculating speed or vibration, for example. 

While specific embodiments of the invention have been described and 
30 illustrated, such embodiments should be considered illustrative of the invention 
only and not as limiting the invention as construed in accordance with the 
accompanying claims. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1 . An apparatus comprising: 

a) a wheel component having a surface; 

b) a sunken cavity extending below said surface, in said wheel 
component, for holding an insertable housing. 

2. An apparatus as claimed in claim 1 further including a lock for locking 
the housing in said sunken cavity. 

3. An apparatus as claimed in claim 2 wherein said lock includes a groove 
in said sunken cavity operable to engage a tab on the housing. 

4. An apparatus as claimed in claim 1 wherein said wheel component has 
a recessed shoulder extending about a periphery of said sunken cavity 
for contacting a lip extending about said housing. 

5. An apparatus as claimed in claim 1 wherein said surface includes a 
protected interior circumferential surface, said sunken cavity being 
disposed in said interior circumferential surface. 

6. An apparatus as claimed in claim 1 further including an insertable 
housing. 

7. An apparatus as claimed in claim 6 wherein said sunken cavity has a 
first shape and wherein said housing has; a second shape 
complementary to said first shape. 

8. An apparatus as claimed in claim 7 further including means for locking 
the housing in said sunken cavity. 
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9. An apparatus as claimed in claim 7 further including a lock for locking 
the housing in said sunken cavity. 

10. An apparatus as claimed in claim 9 wherein said lock includes a tab on 
the housing and a groove in said sunken cavity operable to engage said 
tab when said housing is inserted into said sunken cavity. 

11. An apparatus as claimed in claim 7 wherein said housing has a lip 
extending about a periphery thereof and wherein said wheel component 
has a recessed shoulder extending about a periphery of said sunken 
cavity for contacting said lip. 

12. An apparatus as claimed in claim 11 wherein said housing has a top 
portion having a top surface and wherein said lip is positioned on said 
housing such that said top surface is flush with or below said surface of 
said wheel component, when said lip is in contact with said recessed 
shoulder. 

13. An apparatus as claimed in claim 12 wherein said top surface is 
permeable to electromagnetic radiation. 

14. An apparatus as claimed in claim 1 wherein said surface includes an 
interior circumferential surface, said sunken cavity being disposed in 
said interior circumferential surface. 

15. An apparatus as claimed in claim 6 wherein said housing is operable to 
hold an electronic circuit. 

16. An apparatus as claimed in claim 6 wherein said housing includes an 
electronic circuit held within said housing. 
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17. An apparatus as claimed in claim 16 wherein said electronic circuit is 
operable to transmit electromagnetic radiation through said housing for 
reception by a receiver located remotely from said wheel component. 

18. An apparatus as claimed in claim 17 wherein said electronic circuit is 
operable to measure a physical property to produce a measured value 
and transmit said measured value to the receiver. 

19. An apparatus as claimed in claim 1 wherein said wheel component 
includes a wheel rim. 

20. A method of installing a measurement circuit in a wheel component, the 
method comprising: 

a) receiving a housing containing said measurement circuit, in a 
sunken cavity in a surface of said wheel component; and 

b) securing said housing in said sunken cavity. 

21. A method as claimed in claim 19 wherein securing said housing includes 
locking said housing in said sunken cavity. 

22. A method as claimed in claim 20 wherein locking includes engaging a 
tab on said housing with a groove in said sunken cavity. 

23. A method as claimed in claim 19 wherein receiving includes contacting a 
lip extending from said housing on a recessed shoulder in said wheel rim 
adjacent said sunken cavity such that a top surface of a top portion of 
said housing is flush with or below said surface of said wheel 
component. 
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